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Pharmacokinetics Study of Tritium-labeled Calf Thymus DNA in Rats and Dogs
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ABSTRACT OBIJECTIVE: To study the pharmacokinetic characteristics of tritium-labeled calf thymus DNA (“H-ctDNA) in rats
and Beagle dogs. METHODS: Isotope exchange method was used to synthesize "H-ctDNA. The rats were given high-dose, medi-
um-dose and low-dose of ‘H-ctDNA via tail vein injection (15, 5, 1.67 mg/kg, n=5) ; high-dose and medium-dose groups were
given “H-ctDNA for consecutive 7 days (injecting with “H-ctDNA on first and seventh day and non-labeled calf thymus DNA on oth-
er days) while low-dose group was given ‘H-ctDNA just once. Dogs were given high-dose, medium-dose and low-dose of "H-ctD-
NA via forelimb vein (1.5, 0.5, 0.167 mg/kg,n=3); medium-dose group was given ‘H-ctDNA for consecutive 7 days while other
two groups were given ‘H-ctDNA just once. The blood samples were collected 0.033 h, 0.25 h, 1 h, 2h, 4h, 6 h, 8 h, 12 h and
24 h after medication on first and seventh day, respectively. Scintillation solution was added into samples after separating plasma,
and then analyzed with scintillation count. The pharmacokinetic parameters were estimated by using WinNonlin software. RE-
SULTS: Pharmacokinetic parameters of high-dose, medium-dose and low-dose of “H-ctDNA in rats were as follows: in single
dose, AUCo-, were (11 742+ 2 245) ng-Eq-h/g, (3 571 +851) ng-Eq-h/g and (727 +202) ng-Eq-h/g, t. were (21.4 £5.08) h,
(13+6.0) h and (6.8 +1.76) h; in multiple dose, AUCs-, of high-dose and medium-dose were (5 706 + 1 009) ng-Eq-h/g and
(7 601 %1 861) ng-Eq-h/g, t» were(16.0+10.13) h and (9 +2.7) h. Pharmacokinetic parameters of high-dose, medium-dose and
low-dose of *H-ctDNA in Beagle dogs were as follows: in single dose, AUC,., were (4 444 +999) ng-Eq-h/g, (2 719 + 139)
ng-Eq-h/g and (501 £ 101) ng-Eq-h/g, > were (17.6 +£7.57) h, (14.0£1.76) h and (16.4 +£2.39) h; in multiple dose, AUCo-s of
medium-dose were (3 073 +200) ng-Eq-h/g, #. were (20.6 +6.62) h. CONCLUSIONS: Single dose and multiple doses of *H-ctD-
NA are rapidly eliminated in rats and Beagle dogs.
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Tab 1 Results of precision test of "H-ctDNA in rat plasma

A (SR HINES%EE (n=6) HIERS % (n=3)
L3R ), DPM T+5,DPM RSD, % T+5,DPM RSD, %
300 299.7+13.9 47 28774182 6.3
1500 168934813 48 1647.61100.2 6.1
12 000 127762 +654.7 5.1 12598.6+628.3 5.0

F2 ROMEPHEZTELRER
Tab 2 Results of precision test of ’H-ctDNA in Beagle dog

plasma
JIPNEE:N € H WK% (n=6) HIES %A (n=3)
R ) ,DPM T1s5,DPM RSD, % T+s,DPM RSD, %
300 290.7£18.0 6.2 290.1£20.9 72
1 500 143854448 3.1 145064553 38
12.000 118422 196.6 17 11806.6+215.3 1.8

2.4.4 PRI, AR B e R 28 (I o A CH-/ N
i i DNA VA, B PE5%  43 314 300, 1 500,12 000 DPM,
BRI AR BRI , -5/ N E iR DNA VT B4
WE TS A T A, TR R ICR AR R RN R 2

TH-/INA H i DNA TE R BRI 3 Hp A 3 S 1 5ak B 7 Jon s [l
W4 1 (89.8 +2.7) % . (108.1 + 4.3)% . (98.8 + 7.6)% 5
(95.6 £ 6.2)% . (94.2 + 2.2)% . (97.3 + 1.8)% , RSD %3 5| &
3.0% 4.0% 7.7% 5 6.4% .2.4% .1.9% , $2 B E1IC R 43 31y
(86.9+4.5)% .(92.3+5.1)% ,(90.4+6.6)% ,(95.6 +6.2) % .
(94.2+2.2)% .(97.3+1.8)% ,RSD 43315 9.5% . 7.4% 11.6%
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Tab 3 Results of stability test of "H-ctDNA in rat plasma

. =il 14 Ui (n=3 N
MARHEHAERE) DM fts,DJzi;\n: RSD, % fts,Dﬁ RSD, % xtjflfM ) RSD, % .m,;ff RSD, %
300 3028+104 34 3008144 48 305.9+17.0 5.6 29441248 8.4
12000 12257.14269.7 22 12295043215 26 12335142158 1.8 12 347.14+570.1 4.6
F4 RmEHIEEERELER
Tab 4 Results of stability test of "H-ctDNA in Beagle dog plasma
. " A % Ve (n=3 9
MAR(RERAHERED), DPM ,\fts,;{hu/ul RSD, % fts,Dﬁ RSD, % ﬁff,?)mliM : RSD, % Xis,D{;E RSD, %
300 306.6+6.8 22 311.3+123 39 305.3+15.6 5.1 298.0117.6 59
12000 119203 +261.4 22 11917.0£303.7 2.6 11 854.8+285.5 24 11787.1£538.5 4.6
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Fig 1 Total radioactive concentration-time curves of "H-ctD-
NA in rat plasma
A. single dose (1st d); B. multiple dose (7 th d)
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Fig 2 Total radioactive concentration-time curves of *H-ctD-
NA in Beagle dog plasma

A. single dose (1std); B. multiple dose (7 th d)
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x5

"H-/NEBIRR DNA FTE X RIS NI ZhZ S8 (n=5)

Tab5 Pharmacokinetic parameters of "H-ctDNA in rats(n=5)

M, mg/kg  HEE AUC 241,,ng-Eq-h/g AUC,-,ng-Eq-h/g fizsh MRT,h Clz, (mg/kg)/(h'ng-Eq/g) Vi, (mg/kg)/(ng-Eq/g)
1.67 K 727+202 755+211 6.811.76 2.8610.53 0.002 4+0.000 8 0.010 3£0.006 1
5 K 3571£851 45141133 13£6.0 6+0.74 0.001 15£0.000 288 0.015 933 +0.006 028
&% 760141861 8838 +2451 9427 606+ 1.1 0.000 6+0.0002 0.0062.+0.001 934
15 K 11742£2 245 16 6012 623 21.4+5.08 5671047 0.000 9£0.000 2 0.018 8+0.005 4
Eiv 5706+1009 742442205 16.0+10.13 5.02+0.73 0.002 1£0.000 5 0.0292+0.0129
Fz6 °H-/NFRIIRDNA ERE N F S (n=3)
Tab 6 Pharmacokinetic parameters of "H-ctDNA in Beagle dogs(n=3)
Miat,me/kg  HAMIE  AUCia,ngEqh/g AUC,...,ng-Eq-h/g finsh MRT,h CLz,(mg/kg)/(h*ng-Eq/g) V., (mg/kg)/(ng-Eq/g)
0.167 HR 501+ 101 677+ 136 164+239 6.22+0.30 0.0002£0.000 1 0.004 4£0.001 0
0.5 IR 2719+139 3863 +396 14.0+1.76 9.36£0.50 0.000 1£0.000 0 0.002 6£0.000 1
&5 30734200 56394890 06+662  1L10£062 0.000 140,000 0.0026+0.000 3
1.5 K 44441999 6379+2512 17.6+7.57 591+122 0.0003£0.000 1 0.004 2+0.000 8
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TE M 25U LS T R B AR X —45 2R /Al ik DNA $i B A A G F /R M [S].2005-03.
HET WA 25 B2 5 B UEBHILE AR R, e 4 RN [9] GuZM, Wu ZC, Lau YN, et al. Application of radiois-
SR T S AN ™ B RIE FH topes in drug absorption, disposition, metabolism and ex-
52 3Tk cretion studies and general metabolism related investiga-
[1] Hoffmann M,Kumar G, Schafer P, et al. Disposition, me- tions-part II. pratical aspects[J]. Asian J Pharmacodyn
tabolism and mass balance of “C apremilast following Pharmacokinet,2010,10(2) : 123.
oral administration[J]. Xenobiotica,2011,41(12):1 063. [10] Liolios CC, Fragogeorgi EA, Zikos C, ef al. Structural
[2] Gschwind HP, Glaenzel U, Waldmeier F, et al. Metabol- modi fi cations of “mTc-labelled bombesin-like peptides
ism and disposition of the oral absorption enhancer "“C-ra- for optimizing pharmacokinetics in prostate tumor target-
diolabeled 8- (N-2-hydroxy-5-chlorobenzoyl) -amino-ca- ing[J]. Int J Pharm,2012,430(1/2) : 1.
prylic acid (5-CNAC) in healthy postmenopausal women [11] Saatchi K, Gelder N, Gershkovich P, et al. Long-circu-
and supplementary investigations in vitro[J]. Euro J lating non-toxic blood pool imaging agent based on hy-
Pharm Sci,2012,47(1) : 44. perbranched polyglycerols[J]. Int J Pharm, 2012, 422 (1/
[31 Zrom, SIOE, MRERIR , 3 i bRiC 9 Bel-2 [z L% R 2):418.
(F951) fE R BRI 2580 1124 SE IR i 58 [0]. F B 25 22 (e H - 2013-06-28  f [l F 381 2013-08-07)
534k, 2003,19(1):106.
- 796+ China Pharmacy 2014 Vol. 25 No. 9 ThEZ G 2014455 25 555 9 WA



